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***LEGAL NOTICE***

T HIS REPORT WAS PREPARED AS AN ACCOUNT OF GOVERNMENT- S P O N S O R E D

WORK . N EITHER THE U NITED S T A T E S, NOR THE M ARITIME A D M I N I S T R A T I O N.

NOR ANY PERSON ACTING ON BEHALF OF THE M A R I T I M E  A D M I N I S T R A T I O N

(A) M AKES ANY WARRANTY OR REPRESENTATION, EXPRESSED OR IMPLIED,
W I T H  R E S P E C T  T O  T H E  A C C U R A C Y , C O M P L E T E N E S S  O R  U S E F U L L N E S S  O F

THE INFORMATION CONTAINED IN THIS REPORT OR THAT THE USE OF ANY

I N F O R M A T I O N, A p p a r a t u s M E T H O D ,  O R  P R O C E S S  D I S C L O S E D  I N  T H I S

REPORT MAY NOT INFRINGE PRIVATELY OWNED RIGHTS; OR (B) A S S U M E S

A N Y  L I A B I L I T I E S  W I T H  R E S P E C T  T O  T H E  U S E  O F  O R  F O R  D A M A G E S

R E S U L T I N G  F R O M  T H E  U S E  O F  A N Y  I N F O R M A T I O N ,  A P P A R A T U S ,  M E T H O D,

O R  P R O C E S S  D I S C L O S E D  I N  T H I S  R E P O R T A s USED IN THE ABOVE,

PERSONS ACTING ON BEHALF OF THE M ARITIME A D M I N I S T R A T I O N  I N C L U D E S

ANY EMPLOYEE OR CONTRACTOR OF THE M ARITIME -A DMINISTRATION TO

T H E  E X T E N T  T H A T  S U C H  E M P L O Y E E  O R  C O N T R A C T O R  P R E P A R E S ,  H A N D L E S

O R  D I S T R I B U T E S ,  O R  P R O V I D E S  A C C E S S  T O  A N Y  I N F O R M A T I O N  P U R S U A N T

TO HIS EMPLOYMENT OR CONTRACT WITH THE M ARITIME A D M I N I S T R A T I O N,



2.1 CONSULT NASSCO’s GENERAL WORK M A N A G E M E N T

2, FOR STANDARD PRACTICES AND POLICIES,
M ANUAL, SECTION















SAVINGS PER YEAR THAT HAVE BEEN GAINED DUE TO SP-8 PARTICIPATION.
$ 100,000 FOR FORKLIFT UP TIME GAINED

   $ 40,000 FOR ELIMINATION OF CLERICAL POSITION
$ 30,000 FOR REDUCTION OF ISD

WE ANTICIPATE SAVINGS WELL OVER

MAINTENANCE AND TRANSFERABILITY OF

SUPPORT REQUIRED

$1,000,000 AS OUR PREVENTIVE

DATA PROJECT CONCLUDES.





FOR NASSCO’S TRANSPORTATION MAINTENANCE

M ETHODS FOR ALL VEHICLES EXCEPT CRANES:

GROUP
.

1.
2.

3.

4.

5.

6.
7.
8.
9.

B R I N G  V E H I C L E  T O  S H O P.
G ET MATERIALS READY ( O I L, F I L T E R S, T O O L S) AND TRANSPORT OIL

AND KEEP CLOSE TO THE UNIT TO BE SERVICED.
D RAIN OLD OIL AS REQUESTED ( COULD BE ENGINE OIL, COULD BE

HYDRAULIC OIL) .
W HILE OIL IS DRAINING, REMOVE ALL FILTERS AS REQUIRED, USUALL

FOUR FILTERS.

C HECK CONDITION OF BATTERY FOR WATER AND CHARGE. CHECK ALL.
RESERVOIRS, BRAKE AND HYDRAULIC.
A FTER OIL IS DRAINED, PUT IN P L U G S.
F ILL WITH OIL.

S TEAM CLEAN AND LUBE.
D RIVE UNIT BACK TO ORIGINAL LOCATION.



1.
2.
3.
4.
5.

6.
7.

GUIDELINE FOR TUNE-UP

C HECK TORQUE ON ALL HEAD BOLTS USING SPEC’ S.
A DJUST VALVES,
T EST FUEL NOZZLES AND REPLACE IF FAULTY. RE P L A C E
C HECK RACK SETTING.

SEALS .

I NSPECT FUEL PUMP PLUNGER AND LIFTER YOKES FOR WEAR.
LIFTER YOKES TO COMPENSATE FOR WEAR IF NECESSARY. 
P ULL AIR/ FILTER TO INSPECT TURBOCHARGER.

A D Ju sT

R EPLACE VALVE COVER GASKETS IF LEAKAGE OCCURS. 



HAMMERHEAD - GANTRY #l

Monthly: Using check point lists, inspect the followinG:
Ml. 

M2 .

Reel Motors and Travel Motors
Reel motor connections

a. Feeder cable connections
c. Controller connections
d. Travel motor connections
e. Brake coil connections
f. Travel motor bearing oil
g. Travel brake connections
Engine Room

Hoist motor brushes and brake assembly
a. Swing motor brushes and brake assembly
c. Resistor bank connections
d. Switchboard connections

Quarterly: Using check point lists, inspect the following:
Q1. Reel and Travel Motors

a. SLiding contacts on cable reel
b. Brake adjustments
c. Record insulation resistance readings

on:
1. Reel motor
2. Travel motors #l #2

Q2 . Main Collector Rings
a. Clean and inspect -

Q3 . Engine Room
Switchboard contractors

a. Record insulation resistance readings
on:

1. Hoist motor: Primary Secondary
2. Swing motor: Primary Secondary
3. Trolley motor

Semi-Annual: Using check point lists, inspect the following:
S1. Reel and Travel Motors

Open and clean reel motor and controller
a. Clean travel motors with air and solvent

S2. Operator’s Console
Open and clean controllers

b. Adjust contacts  
S3. Engine Room

a. Open and clean hoist motor
b. Open and clean swing motor
c. Open and clean trolley motor
d. Clean main board



Hammerhead - Gantry #1

Annual: Using check point
Al. Main Circuit

a. Test and

lists, inspect the
Breaker
calibrate circuit

  

following:

breaker





Gantry #2

S2. Engine Platform
a. Pressure switch
b. Compressor motor
c. Voltage regulator
d. Open and clean generator exciter and

main windings
S3 . Main Collector Rings

a. Clean ring assembly
b. Brushes, brush rigging and shoe
c. Clean slip ring housing

S4. Engine Room
a. Open and clean:

1. Hoist motor
2. Swing motor
3. Control air compressor motor
4. Control air compressor switch

S5. Boom
a. Check condition of limit switches

Annual: Using check point lists, inspect the following:
 Al. Test and calibrate circuit breaker



GANTRY #3

Monthly: Using check point lists, inspect the following:
M l . Travel Motors 

a. Brush rigging connections
b. Test emergency stop button - record
c. Brakes and coil connections

M2. Engine Pltaform
a. Generator connections
b.  Electric meters
c. Replace air filters

M3. Engine Room
a. Switchboard connections & contractors
b. Resistor Banks

Ensure eddy current rings are in place
c. Hoist and swing motor connections

M4 . Boom Lights
a. Check boom lights

M5 . Slip Ring Platform
a. Slip ring connections and wiring

Quarterly: Using check point lists, inspect the following:
Q1. Travel motors

a. Clean grease and oil from motors
b. Brakes
c. Take and record insulation reading

travel motors
Q2. Engine Room

a. Hoist motor brushes and slip rings
b. Swing motor brushes and slip rings

on

c. Take-and record insulation readings on:
1. Hoist motor
2. Swing motor

d. Switchboard connections and wiring
Q3. Operator’s Console and Main Generator

a. Clean controls
b. Contacts and wiring
c. Take and record insulation readings on

main generator

Semi-Annual: Using check point lists, inspect the following:
S1. Travel Motors

a. Open and clean motors
b. Slip rings



Gantry #3

Annual:

S2. Engine Platform
a.    Pressure switch
b. Compressor motor

Voltage regulator
d. Open and clean generator exciter and  

main windings
S3. Main Collector Rings

a. Clean ring assembly
b. Brushes, brush rigging and shoe
c. Clean slip ring housing 

S4. Engine Room
a. Open and clean:

1.
2. Swing motor
3. Control air compressor motor
4. Control air compressor switch

S5. Boom
a. Check condition of limit switches

Using check point lists, inspect the following:
Al. Test and calibrate circuit breaker



-

Monthly : Using check point lists, inspect the following:
Ml. Travel Motors  

a. Brush rigging connections
b. Test emergency stop button - record
c. Brakes and coil connections

M2 . Engine Platform
a. Generator connections
b.  Electric meters
c. Replace air filters

M3 . Engine Room
a.    Switchboard connections & contractors
b. Resistor Banks

Ensure eddy current rings are in place
d. Hoist and swing-motor connections

M4. Boom Lights
a. Check boom lights

M5. Slip Ring Platform
a. Slip ring connections and wiring

Quarterly: Using check point lists, inspect the following:
Q1 . Travel motors

a. Clean grease and oil from motors
b. Brakes
c. Take and record insulation reading on

travel motors
Q2. Engine Room

a. Hoist motor brushes and slip rings
b. Swing motor brushes and slip rings
c. Take and record insulation readings on:

1. Hoist motor
2. Swing motor

d. Switchboard connections and wiring
Q3 . Operator’s Console and Main Generator

a. Clean controls
b. Contacts and wiring
c. Take and record insulation readings on

main generator

Semi-Annual: Using check point ists, inspect the following:
S1. Travel Motors

Open and clean motorsa.
b. Slip rings



Gantry #4

S2 .

S3.

S4 .

S5 .

Engine Platform 
a. Pressure switch
b. Compressor motor

Voltage regulator
d. Open and clean generator exciter and

main windings
Main Collector Rings

Clean ring assembly
b. Brushes, brush rigging and shoe
c. Clean slip ring housing
Engine Room
a. Open and clean:

1. Hoist motor
2. Swing motor
3. Control air compressor motor
4. Control air compressor switch

Boom
a. Check condition of limit switches

Annual: Using check point lists, inspect the following:
Al. Test and calibrate circuit breaker



Monthly:

Quarterly:

GANTRY #5

Using check point lists, inspect the following:
Ml. Travel Motors

a. Brush rigging connections
b. Test emergency stop button - record
c. Brakes and coil connections

M2 . Engine Platform
a. Generator connections
b. Electric meters
c. Replace air filters

M3. Engine Room
a. Switchboard connections & contractors
b. Resistor Banks
c. Ensure eddy current rings are in place
d. Hoist and swing motor connections 

M4 . Boom Lights
a. Check boom lights

M5. Slip Ring Platform
a. Slip ring connections and wiring

Using check point lists, inspect the following:
Q1 . Travel motors

a. Clean grease and oil from motors
b. Brakes
c. Take and record insulation reading on

travel motors 
Q2. Engine Room

a. Hoist motor brushes and slip rings
b. Swing motor brushes and slip rings
c. Take and record insulation readings on:

1. Hoist motor

Semi-Annual: Using check point lists, inspect the following: 
S1. Travel Motors

a. Open and clean motors
b. Slip rings



Gantry #5

S2.

S3.

S4 .

S5 .

Engine Platform
a. Pressure switch
b. Compressor. motor
c. Voltage regulator 
d. Open and clean generator exciter and

main windings
Main Collector Rings
a. Clean ring assembly
b. Brushes, brush rigging and shoe
c. Clean slip ring housing
Engine Room
a. Open and clean:

1. Hoist motor
2. Swing motor
3. Control air compressor motor
4. Control air compressor switch

Boom
a. Check condition of limit switches

Annual: Using check point lists, inspect the following:
Al. Test and calibrate circuit breaker



Monthly: Using check point lists, inspect the following
travel motors:
Ml.

Brush rigging connections
b. Brakes and coil connections
c. Test emergency stop button - record

M2 . Engine Platform
a. Generator connections
b. Electrical meters
c. Replace generator air filter

M3 . Slip Ring Platform
a. Slip ring connections
b. Travel control panel
c. Resistor bank connections

M4 . Engine Room
Switchboard connections

b. Resistor bank connections
c. Hoist motor connections
d. Swing motor connections

M5. Boom
a. Check boom lights

Quarterly: Using check point lists, inspect the following:
Q1 .

Q2 .

Q3 .

Q4 .

Travel Motors
Brake assemblies -

b. Clean grease and oil from motors
c. Take and record insulation readings
Engine Platform

Air compressor connections
a. Take and record insulation readings on:

1. Generator
2. Compressor motor

Engine Room
a. Brushes, brush holders, slip rings on:

1. Hoist motor
2. Swing motor

b. Switchboard connections
Circuit breaker panel connections

d. Take and record insulation readings
on:

1. Hoist motor
2. Swing motor
3. Compressor motor

Operator’s Console
Control contacts, connections, and wiring

b. Weight indicators



Gantry #6

Semi-Annual: Using check
S1. 

S2.

S3.

S4 .

S5.

Travel

  .

point lists, inspect the following:
Motors

Open and clean travel motors
b. Open and clean emergency stop buttons
Engine Platform
a. Inspect voltage regulator - clean
b. Open and clean generator

Open and clean compressor motor
d. Open and clean pressure switch
Slip Ring Platform
a. Clean slip ring assembly
b. Clean slip ring housing
c. Clean travel controller
d. Clean travel resistor bank
Engine Room

Clean hoist and swing panels
b. Open and clean:

1. Hoist motor
2. Swing motor
3. Compressor motor
4. Pressure switch

Operators Console
Clean all contacts

b. Clean control housing

Annual: Using check point lists, inspect the following:
Al. Main Circuit Breaker

a. Test and calibrate circuit breaker





Q4 . Operators Cab
Operators console contacts and wiring

b. Test weight indicators

Semi-Annual: Using check point lists, inspect the following:
S1.

S2.

S3 .

S4.

S5 .

S6 .

Travel Motors
a. Clean with compressed air
b. Slip rings
Engine Platform 
a. Clean and inspect:

1. Air compressor motor
2. Pressure switch

Main Collector Rings
a. Clean rings and housing
b. Inspect shoes, springs, and wiring 
Engine Room
a. Clean:

1. Hoist motor
2. Swing motor
3. TB-750 controller
4. Air compressor motor and pressure

switch
Operators Console
a. Clean controls and housing
Limit Switches
a. Condition and operation of switches 

Annual: Using check point lists, inspect the following:
Al. Main Circuit Breaker

a. Test and calibrate circuit breaker



GANTRY #8

-.

Monthly: Using check point lists, inspect the following:
Ml.

M2 .

M3 .

M4 .

M5.

M6 .

Travel Motors
Brush rigging jumpers and brushes

b. Test emergency stop buttons - record
Engine Platform
a. Generator connections
b. Electrical meters
c. Replace generator air filter
Main Collector Ring
a. Slip rings, shoes, springs and
Engine Room
a. Switchboard
b. Resistor banks
c. TB-750 board and connections -
Main Hoist Motor
a. Brushes, slip rings
Boom Lights
a. Repair as necessary

wiring

clean

Quarterly: Using check point lists, inspect the following:
Q1 .

Q2 .

Q3 .

Travel Motors
Clean oil and grease from motors

b. Brushes, brush rigging and slip rings
Brake assemblies

d. Take and record insulation resistance 
readings on motors

Engine Platform
a. Take and record insulation resistance

readings on:
1. Generator main windings
2. Compressor motor windings

b. Using OHMMETER test and record insulation
resistance readings on:

1. Generator exciter windings
Engine Room

Controllers
b. Brushes, brush rigging and slip rings

on:
1. Hoist motor
2. Swing motor

c. Take and record insulation resistance 
readings on:

1. Swing motor
d. With OHMMETER take and record insulation

resistance readings on:
1. Hoist motor

e. TB-750 controller



Semi-Annual:

Annual:

 .

Q4 . Operators Cab 
a. Operators console contacts and wiring
b. Test weight indicators

S1.

S2 .

S3.

S4 .

S5.

S6.

Using check point lists, inspect the following:
Travel Motors
a. Clean with compressed air
b. Slip rings
Engine Platform
a. Clean and inspect:

1. Air compressor motor
2. Pressure switch

a. Clean rings and housing
b. Inspect shoes, springs, and wiring
Engine Room
a. Clean:

1. Hoist motor
2. Swing motor
3. TB-75O controller
4. Air compressor motor and pressure

switch
Operators Console
a. Clean controls and housing
Limit Switches
a. Condition and operation of switches

Using check point
Al. Main Circuit

a. Test and

lists, inspect the following:
Breaker
calibrate circuit breaker



GANTRY #9

Monthly: Using check point lists; inspect the following:
Ml. Travel Motors

a. Brush rigging jumpers and brushes
b. Test emergency stop buttons - record

M2 . Engine Platform
Generator connections

a. Electrical meters
c. Replace generator air filter

M3 . Main Collector Ring
a. Slip rings, shoes, springs and wiring

M4 . Engine Room
a. Switchboard
b. Resistor banks
c. TB-750 board and connections - clean

M5 . Main Hoist Motor
a. Brushes, slip rings

M6 . Boom Lights
a. Repair as necessary

Quarterly: Using check point lists, inspect the following:
Q1 . Travel Motors

a. Clean oil and grease from motors
b. Brushes, brush rigging and slip rings
c. Brake assemblies
d. Take and record insulation resistance

readings on motors
Q2 . Engine Platform

a. Take and record insulation resistance
readings on:

1. Generator main windings
2. Compressor motor windings

b. Using OHMMETER test and record insulation
resistance readings on:

1. Generator exciter windings
Q3 . Engine Room

a. Controllers
b. Brushes, brush rigging and slip rings

on:
1. Hoist motor
2. Swing motor

c. Take and record insulation resistance
readings on:

1. Swing motor
d. With OHMMETER take and record insulation

resistance readings on:
1. Hoist motor

e. TB-750 controller



Gantry #9

 Semi-Annual:

Annual:

Q4 . Operators Cab 
a. Operators console contacts and wiring
b. Test weight indicators

Using check point lists, inspect the followinq:
S1.

S2 .

S3.

S4 .

S5.

S6.

Travel Motors
Clean with compressed air

b . Slip rings
Engine Platform
a. Clean and inspect:

1. Air compressor motor
2. Pressure switch

Main Collector Rings
a. Clean rings and housing
b. Inspect shoes, springs, and wiring
Engine Room
a. Clean:

1. Hoist motor
2. Swing motor
3. TB-750 controller
4. Air compressor motor and pressure

switch
Operators Console
a. Clean controls and housing
Limit Switches
a. Condition and operation of switches

Using check point
Al. Main Circuit

a. Test and

lists, inspect the following:
Breaker
calibrate circuit breaker



GANTRY #10

Monthly: Using check point lists, inspect the following:
Ml. Travel Motors

a. Brushes and connections
b. Brake assemblies

M2 . Engine Platform
a. Generator connections
b. Circuit breaker connections

Electric meters 
d. Replace

M3 . Main Collector Rings
a. Connections and wiring

M4 . Engine Room
a. Switchboard
b. Resistor banks
c. M.G. set starter panel

M5. Boom Lights
a. Repair as necessary

Quarterly: Using check point lists, inspect the following:
Q1 . Travel Motors

a. Clean brake assemblies and adjust
b. Take and record insulation resistance

readings on primaries and secondaries
Q2 . Engine Platform

a. Take and record insulation resistance
on:

1. Air compressor motor
2. Generator main windings
3. Use OHMMETER to read exciter from

regulator leads
Q3 . Engine Room

a. Controllers
b. Main switchboard
c. M.G. starter panel

Q4 . Main Motors, M.G. Sets
a. Brushes, brush rigging springs on:

1. Hoist motor
2. Swing motor
3. Boom motor
4. M.G. set hoist
5. M.G. set swing

Q5 . Main Motors, M.G. Sets and Blowers
a. Using OHMMETER take and record insulation

resistance on:
1. Hoist motor stator rotor
2. Swing motor stator rotor



Gantry #l0

3. Loom motor stator rotor
4. M.G. hoist generator field armature
5. M.G. swing generator field armature

Q6 . M.G. Motors and Blowers
a. Using meggar take and record insulation

resistance on:
1. Hoist M.G. motor
2. Swing M.G. motor
3. M.G. blower motor
4. Swing motor blower motor
5. Hoist motor blower motor
6. Boom motor blower motor

Q7. Operator’s Console
Contacts and wiring

b. Test weight indicator

Semi-Annual:

Annual:

Using check point lists, inspect the following:
S1. Travel Motors

a. Clean motors with air and solvent
S2 . Engine Platform

a. Clean and inspect air compressor motor
and pressure switch.

b. Voltage regulator wiring
c. Clean generator windings with air
d. Read generator’s voltage

S3 . Main Collector Rings :
Clean housing

b. Inspect brushes, shoes, springs and wiring
S4 . Engine Room

Clean all motors and generators
b. Clean and inspect pressure switch for

control air compressor
c. Clean main circuit breaker and panel housing

S5 . Limit Switches
a. Check condition and operation of limit

switches

Using check point lists, inspect the following:
Al. Circuit Breakers and Overloads

a. Test circuit breakers and overloads
proper trip settings

for



Monthly:

Quarterly:

GANTRY #11

Using check point lists, inspect the following:
Ml. Travel Motors

Brushes and connections
b. Brake assemblies

M2 . Engine Platform
a. Generator connections
b. Circuit breaker connections
c. Electric meters 
d. Replace

M3 . Main Collector Rings
a. Connections and wiring

M4 . Engine Room
Switchboard

b. Resistor banks
c. M.G. set starter panel

M5 . Boom Lights
a. Repair as necessary

Using check point lists, inspect
Q1 . Travel Motors

the following:
—

Clean brake assemblies and adjust
b. Take and record insulation resistance

readings on primaries and secondaries
Q2 . Engine Platform

a. Take and record insulation resistance
on:

1. Air compressor motor 
2. Generator main windings
3. Use OHMMETER to read exciter from

regulator leads
Q3 . Engine Room

Controllers
b. Main switchboard
c. M.G. starter panel

Q4 . Main Motors, M.G. Sets
a. Brushes, brush rigging springs on:

1. Hoist motor
2. Swing motor
3. Boom motor
4. M.G. set hoist
5. M.G. set swing

Q5 . Main Motors, M.G. Sets and Blowers
a. Using OHMMETER take and record insulation

resistance on:
1. Hoist motor stator rotor
2. Swing motor stator rotor



Gantry #11

3 . Boom motor stator rotor
4. M.G. hoist generator field armature
5. M.G. swing generator field armature

Q6 . M.G. Motors and Blowers

Q7 .

a. Using meggar take and record insulation
resistance on:

1. Hoist M.G. motor
2. Swing M.G.motor
3. M.G. blower motor
4. Swing motor blower motor
5. Hoist motor blower motor
6. Boom motor blower motor

Operator’s Console
a. Contacts and wiring
b. Test weight indicator

Semi-Annual: Using check point lists, inspect the following:
S1 . Travel Motors

a. Clean motors with air and solvent
S2 . Engine Platform

a. Clean and inspect air compressor motor
and pressure switch

b. Voltage regulator wiring
c. Clean-generator windings with air
d. Read generator’s voltage

S3 . Main Collector Rings
a. Clean housing
b. Inspect brushes, shoes, springs and wiring

S4 . Engine Room
a. Clean all motors and generators
b. Clean and inspect pressure switch for

control air compressor
c. Clean main circuit breaker and panel housing

S5 . Limit Switches
a. Check condition and operation of limit

switches

Annual: Using check point lists, inspect the following:
Al. Circuit Breakers and Overloads

a. Test circuit breakers and overloads for
proper trip settings



GANTRY #12

Monthly: Using check point lists,
Ml. Travel Motors

inspect the following:

a. Brushes and brush rigging connections
b. Balance resistor connections
c. Motor connections

M2 . Engine Platform
Generator connections

b. Replcae generator air filter
M3 . Main Collector Rings

a. Wiring and connections
M4 . Engine Room

a. Switchboard wiring and connections
b. Insure blower motors are operating and

check air ducts to hoist and boom hoist
motors

M5. Operator’s Console
a. Connections and wiring

M6 . Boom Lights
a. Repair as necessary

Quaterly: Using check point lists, inspect the following:
Q1 .

Q2 .

Q3.

Travel Motors
a. Using MEGGAR record ROTOR insulation

resistance
b. Using OHMMETER record FIELD insulation

resistance
c. Brake assemblies
Travel Generators and Swing Generators
a. Using

on:
1.
2.
3.
4.

b. Using
on:

1.
2.
3.

MEGGAR record insulation resistance

Air compressor motor
Travel generator armature
Swing generator armature
Exciter armature
OHMMETER record insulation resistance

Travel field
Swing field
Exciter field

c. Inspect brushes, commutator, brush riggin
on:

1. Swing generator
2. Travel generator
3. Exciter generator

Main Hoist and Boom Hoist
a. Using OHMMETER record insulation resistance

on:
1 . Main hoist generator armature
2. Main hoist generator field
3. Boom hoist generator armature
4. Boom hoist generator field







ENGINE SPECIFICATIONS . 

CYLINDER HEAD STUD NUT TIGHTENING SEQUENCE

Cylinder Liner (Use 6H4141 Adapter
Plate for Removal)
Inside diameter . . . . . . . . . . . 6.250 - 6.252 in.
Permissible liner wear (increase in.

diameter at top of ring travel) . . .020 in.
Counterbore dimension in block .498 - .500 in.
Liner flange thickness . . . . . . . 504- .506 in.

Flywheel
Run-out:

Permissible at outside diameter .006 in.
Permissible at face . . . . . . . . . . . .006 in.

Retaining bolts, torque . . . 345 - 405 lb. ft.

Flywheel Housing -

Retaining bolts, torque
Inside housing . . . . . . . . . . 118 - 1421b. ft.
All others . . . . . . . . . . . . . . . 60 - 70 lb. ft.



ENGINE SPECIFICATIONS (CONTINUED)

Crankshaft
Main journal diameter . . . . . 5.790 - 5.7500 in..
Permissible bearing clearance . . . . . . .015 in.
End clearance . . . . . . . . . . . . . . . . .08- .021 in.
Permissible end clearance . . . . . . . . . . .035 in.
Main bearing stud nut torque

(earler) . . . . . . . . . . . . . . . 75 - 825 lb. ft.
(Later) 66 B891-up, 67 B313-up, 68 B763-up,
69B321-up, 72B133-up, 73B155-up,
75B141-up and 76B88-up . . . . . . . 200 lb. ft.

plus additional 1/3 turn.
Connecting rod journal

diameter . . . . . . . . . . . . . . 4.9990 - 5.0000 in.
Permissible journal wear . . . . . . . . . . . .010 in.
Permissible out-of-roundness (journal).006 in.

Cylinder Block
Main bearing original bore

dimension . . . . . . . . . . . . 6.3720 - 6.3730 in.

Front Accessory Drive
Main idler shaft diam. . . 2.9960 - 2.9970 in
Main idler bearing bore . . . 3.000 - 3.001 in
Main idler bearing clearance .0035 - .0055 in
Permissible bearing clearance . . . . . .010 in
Small idler gear shaft diameter

(two) . . . . . . . . . . . . . . . . . 1.9975 - 1.9985 in
Small idler gear bearing bore

(two) . . . . . . . . . . ........ 2.00-2.001
Sm. idler bearing clear.(two).0015 - .0035
Permissible bearing clearance . . . .008

Fuel Injection Equipment
Fuel injection pump timing

(before top center) . . . . . . . . . . . . . . . . 12
Fuel injection pump lifter setting (on

engine with piston at top dead
center) . . . . . . . . . . . . . . . 2.0860 - 2.0940 in
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E X H A U S T  V A L V E S

I N L E T  V A L V E S

●



Every 2000 Service Hours
P A G E: 6-

When on compression stroke both inlet and exhaust
valve rockers can be easily moved with finger        7. Check the No. 1 cylinder rockers for movement
pressure. Determine if the piston is on COMPRESSION or

HAUST STROKE.
When on exhaust stroke only the inlet valve rockers  
can be moved freely with finger pressure.





























WORK ORDER

WORK ORDER

WORK ORDER

WORK ORDER

WORK ORDER

WORK ORDER

WORK ORDER

WORK ORDER

#8573-288

#8573-289

#8573-290

#8573-291

#8573-292

#8573-293

#8573-294

#8573-295

MONTHLY M-1

S EMI - ANNUAL SA-1

ANNUAL

ANNUAL

ANNUAL

ANNUAL

A-1

A-2

A-3

A-4

MOLD LOFT

COMPUTER 

INTER POLAR

TELETYPE #l

TELETYPE #2

TAPE PUNCH FACIT

DRAFTING TABLE

TAPE PUNCH REMEX

TAPE PUNCH/READER

LABOR

LABOR

L A B O R  

LABOR

LABOR

LABOR

REMEX

EQUIPMENT #1402

EQUIPMENT #1403

EQUIPMENT #1404

EQUIPMENT #1405

EQUIPMENT #1406

EQUIPMENT #1407

EQUIPMENT #1408

EQUIPMENT #1409

16

16

8

8

16

8

HOURS

HOURS

HOURS

HOURS

HOURS

HOURS



MONTHLY

WORK ORDER

M - 1  

ROLLS MACHINE

#8512-397 EQUIPMENT #542

LA B O R



WORK

WORK

WORK

WORK

ORDER

ORDER

ORDER

ORDER

M ONTHLY M - 1

S E M I- A N N U A L

SEMI-ANNUAL

S E M I- ANNUAL

#8512-315

#8512-316

#8512-317

#8512-318

SA-1 

SA-112

SA-113

PANEL LINE

PANEL LINE

ESAB HEBE 

STA 1 HYDRAULIC

STA 2 HYDRAULIC

L A B O R  

L A B O R  

LA B O R

LABOR

SYSTEM

SYSTEM

EQUIPMENT #534

EQUIPMENT #530

EQUIPMENT #531 

EQUIPMENT #532

8

8

8

8

HOURS

HOURS

HOURS 

HOURS



WORK

WORK

WORK

WORK

ORDER

ORDER

ORDER

ORDER

#8512-378

#8512-379

#8512-380

#8512-381

M ONTHLY M - 1

WHEELABRATOR

WHEELABRATOR EQUIPMENT

PAINT BOOTH EQUIPMENT

BRUSH OFF

BAG HOUSE

SYSTEM EQUIPMENT

EQUIPMENT

L A B O R  

#558

#ll03

#556

#555

24 HOURS



WORK

M ONTHLY M - 1

FOUNDRY DIGITAL

ORDER #8504-365

LABOR

R E A D  O U T  

EQUIPMENT #394

2 HOURS





WORK

WORK

WORK

WORK

ORDER

ORDER

ORDER

ORDER

MONTHLY

ANNUAL

#8512-305

#8512-325

#8512-307

#8512-311

M-1

A-1

SECTION 2

TRANSFER CART T-2

R20

R22

T2 GATE 

EQUIPMENT #855

EQUIPMENT #10101

EQUIPMENT #857

EQUIPMENT #861

8 HOURS

24 HOURS



ORDER #8512-300

MONTHLY M-1

ANNUAL A-1

SECTION 3

COLLOCATOR C-1 EQUIPMENT #850

LA B O R

LA B O R

8 HOURS

24 HOURS



WORK ORDER

WORK ORDER

WORK ORDER

WORK ORDER

MONTHLY M-1

ANNUAL A-1

#8512-308

#8512-309

#8512-331

#8512-325

SECTION 4

R - L 3  

R - 1 4 ,  R - 1 5

BT 7

R 2 1  

EQUIPMENT #858

EQUIPMENT #859

EQUIPMENT #10875

EQUIPMENT #10101

LABOR

L A B O R  

8 HOURS

 8 HOURS



SECTION 5

WORK ORDER #8512-313 R16A EQUIPMENT #871

WORK ORDER #8512-310 R16 EQUIPMENT #860

WORK ORDER #8512-314 R17 EQUIPMENT #872

MONTHLY M-1

ANNUALA-1

LA B O R

LA B O R

8 HOURS



WORK ORDER #8512-331

WORK ORDER #8512-306

WORK ORDER #8611-311

MONTHLY M-1

ANNUAL A-1

R19

T-3

T-3

SECTION

GATE

LABOR

LA B O R

6

EQUIPMENT #10875

EQUIPMENT #856

EQUIPMENT #861

8 HOURS

24 HOURS



WORK ORDER #8512-307

QUARTERLY  Q-1

CONVEYOR SYSTEM

CONTROL TOWER

LA B O R

EQUIPMENT #857

8 HOURS



WORK ORDER

#8512-327

#8512-326

MONTHLY M-1

ANNAUL A-1

R6,

BT2

SECTION 7

R7, R8; BT1

L A B O R

LABOR

EQUIPMENT #10869

EQUIPMENT #10868

8 HOURS

24 H0URS



WORK ORDER

WORK ORDER

WORK ORDER

WORK ORDER

MONTHLY

ANNUAL

#8512-302

#8512-303

#8512-312

#8512-301

SECTIONS

DR1

DR2

C2 GATES

C 2  

8,

LA B O R

L A B O R

& 1 0

EQUIPMENT

EQUIPMENT

EQUIPMENT

EQUIPMENT

#852

#853

#862

#851



WORK

Q-1

M ONTHLY M - 1

GILBERT BORING MILL

ORDER #8503-533 EQUIPMENT #1533

L A B O R

LABOR

8 HOURS

16 HOURS



ALLOWANCE TIMES

WORK

QUARTERLY Q-1

SE M I-ANNUAL SA-1

WARNER 8 SWASSEY LATHE

ORDER #8503-580 EQUIPMENT

L A B O R

L A B O R  

#580

8 HOURS

16 HOURS



M ONTHLY M - 1

S E M I- ANNUAL

VERTICAL MACHINING CENTER

WORK ORDER #8503-588 EQUIPMENT

SA-1

LABOR

LABOR

#1588

8 HOURS

16 HOURS



MACHINE SHOP MOLD LOFT

WORK ORDER #8503-090 DIGITAL PLOTTER EQUIPMENT #1427

WORK ORDER #8503-091 TAPE PUNCH EQUIPMENT #1428

WORK ORDER #8503-092 LINE PRINTER EQUIPMENT #1429

WORK ORDER #8503-093 MICRO COMPUTER EQUIPMENT #1430

M ONTHLY M - 1 L A B O R 8 HOURS

S E M I  - A N N U A L  L A B O R   16 HOURS
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ENGINEERED PERFORMANCE STANDARDS

1058

1059

1060

1097

1165

1644

1645

1647

1656

2058

2147

2388

2392

2400

2402

2572

2594

2601

2605

2606

2610

2627

2628

2759

2765

2766

2847

Visual inspect part small

Visual inspect part medium

Visual inspect part large

Pour or drain oil per gallon from crank
cases, gear boxes

Prepare to wipe oil or grease on large part

Remove approx. 1 quar of 2130 oil from crank
case of machine with 3/8 pint capacity hand
suction gun

Obtain Fork Truck and move to receive part

Apply grease to small part

S w e e p

S w e e p

Pick up sweepings

390.0 TMU

464.4 TMU

1061.1 TMU

.0079 Hours

1918.2 TMU

.0250 Hours

1502.7 TMU

176.2 TMU

Waste dispose of

Equipment adjustments or minor repairs

Fill tank per gallon

Turn switch on or off

Start generator

Open or close oil valve

Turn coolant on and off

Remove and lay aside parts per piece

Read dimension from blueprint

Inspect work

Check motor bearings for noise while operating

Check motor bearing for temperature while operating

Inspect, feel with fingers

Fork lift, move 20 feet

Fork lift, raise and lower 10 feet

Hand carry motor components approv. 15 feet from work-
bench to cleaning booth hydraulic press or test panels

Get hand truck and place components on truck

Pull hand truck with comp. approx. 15 feet

Pick up part and move to assembly:

medium
large

.0952 Hours

.0027 Hours

128.8 TMU

426.3 TMU 

72.5 TMU

186.4  TMU

575.5 TMU

.0084 Hours

953.5 TMU

71.4 TMU

59.2 TMU

.0029 Hours

.0115 Hours

.0095 Hours

.0089 Hours

.0041 Hours

184.4 TMU
227.6 TMU
250.7 TMU
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Engineered Performance Standards
Page 2

2851 Turn part over small to medium
large

2888 Get tool fromtool room

2889 Get wrench to change blades - return wrench

2895 Get parts and tools from tool box

2897 Obtain screw and postion to wire

2901 Cloth, obtain or put away

2903 Pick up small particle off floor

2905 Towels, paper (2) obtain

2911 Pick up and lay aside file or stone

2921 - 2925 Get and aside tools

2928 - 2936 Get and aside tool, electric tool, towel

3008

3147

3148

3149

3150

3152

3153

3154

3155

3156

3157

3158

3159

3160

3176

3180

3184

3195

3194

Apply oil to bearing or part per application or per
squirt

Apply grease to medium part

Lubricant apply grease with

Spread oil with paint brush

Bearing (motor), lubricate

Cup (grease), screw down

Remove and reinstall grease

Gun (grease) attach to Zerk

a paddle 

(small part )

cup

fitting and remove from
fitting hand operated grease gun

Pump grease gun handle once against major resistance
or several times against minor resistance

Oil - hole (no cover)

Oil - hole (spring lid or ball cover)

Pour 2 oz. oil 

Pour 24 oz. oil

Lid, install on can

Open and close tool case

Remove gas tank cap on trimmer and replace

Hand, wipe with cloth or paper towel

Wash hands and/or tools in bucket of water

76.0 TMU
11O.8 TMU

1024.4 TMU

422.9 TMU

.0067 Hours

46.6 TMU

52.1 TMU

122.6 TMU

65.2 TMU

43.7 TMU

122.8 TMU

250.3 TMU

104.6 TMU

91.4 TMU

236.3 TMU

153.6 TMU

503.5 TMU

148.3 TMU
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Engineered Performance Standards
Page 3

3196

3197

3208

3209

3210

3212

3214

3230

3231

3241

3248

3273

3289

3293

3294

3295

3296

3304

3305

3311

3358

3359

3400

3402

3406

3532

3533

3534

3561

Dip rag in solvent and squeeze

Clean small part before installing

Wipe grease from finger

Wipe rough surface

Part, clean grooves/concave corners only

Wipe large part, large fixture, machine column
with towel

Wipe oily threads or parts

Wipe part (small)
(large)

Part small wipe with rag

Adjust each jack to exact height under part

Position small wrench to nut or bolt and remove after
use

Position part in a complex fixture

Remove each part from simple fixture

Remove each part from average fixture

Remove part from complex fixture

Remove part from centers

Unfold drop cloths or fold

Drag or position hose per occurrence

Remove pins, gasket and scrap material and set aside

Jack, place under rail and tighten, raise jack one
stroke

Handle, place in jack

Kneeling on knee boards, move to next location

Get and place nut on bolt and engage threads

Nut, seat with wrench and remove wrench

Pick up stepladder and put down

Climb and descend tower

Climb truck, ladder to tower, ladder and return

Jack, adjust to approximate height

244.2 TMU

414.0. TMU

159.4 TMU

145.2 TMU

301.4 TMU

486.8 TMU
257.6 TMU

193.3 TMU

182.1 TMU

412.3 TMU
1510.4 TMU
3526.2 TMU

50.0 TMU

259.5 TMU

63.6 TMU

710.3 TMU

39.0 TMU

56.9 TMU

239.6 TMU

29.0 TMU

382.7 TMU

170.0 TMU

251.7 TMU

144.9 TMU

75.2 TMU

625.2 TMU

86.8 TMU

191.3 TMU

316.5 TMU

.0373 Hours

.0086 Hours

174.6 TMU
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Engineered Performance Standards
Page 4

3739

3740

3749

3800

3802

3803

3804

3820

3821

3822

3823

3824

3835

3837

3842

Get our of pick up truck

Get into pick up

Move funnel into oil hole and remove -

Obtain scale measure and aside

Door (offic), unlock

Unlock and open window

Close and lock window

Open and close cabinet door

Dispose of rags, paper, etc. in trash can located
outside of building

Cleanup of the job location

Empty scrap metal container and return

Wash hands

Clean out tank (inside and out)

Water, wash down job site (300 sq. feet)

Walk unobstructed or with load to 50 pounds per pace

.0016 Hours

.0030 Hours

85.5 TMU

138.0 TMU

143.4 TMU

81.9 TMU

1516.9 TMU

214.4 TMU

2376.3 TMU

.0718 Hours

.0240 Hours

.0307 Hours

.03 Hours

(walk 10 paces)
 .

150.0 TMU

3843 Walk obstructed or with load over 50 pounds per 10 paces
(walk 10 paces) 170.0 TMU

3855

3861

3869

3871

3874

3875

3884

3889

3903

3904

3905

3908

3909

3910

3911

Check out or in tool

Tool, small, obtain and place aside

Get tool from carrying bag and give to stock clerk

Obtain tool from clerk and place in carrying bag

Pick up rag or tool and lay aside

Obtain note pad from pocket and return

Pick up rag or tool and lay aside

Jack, get from under rail

Carry heavy part from tool crib to truck location and
return

Load heavy tool onto truck and unload from truck

Pick up supplies and/or equipment and lay aside

Wind rope around motor wheet

Button depress (doorbell or similar)

Pull rope to start motor

Shut motor

2209.0 TMU

64.3 TMU

204.4 TMU

195.7 TMU

120.5 TMU

201.6 TMU

120.5 TMU

100.5 TMU

635.3 TMU

379.5 TMU

764.7 TMU

.0025 Hours

45.4 TMU

.0008 Hours

.0010 Hours
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Engineered Performance Standards
Page

3912

3913

3915

3921

3922

3923

3924

3925

3926

3927

3928

3932

3933

3935

3940

3942

3944

3945

3947

3948

3950

3952

3953

3954

3955

3959

3960

3964

3965

5

Turn machine on or off

Start or stop compressor

194.2 TMU

.0030  Hours

Put work gloves on hands and remove. .0048 Hours

Check fuel, oil, cooling water and other gages
before starting .0113 Hours

Check boom, operation, including brakes, clutches,
governor control, lever and stop control upon starting,
or lock housing, secure brakes, disengage clutch and
raise boom upon securing .0046 Hours

Obtain and examine stub 276.0 TMU

Fill out material “chit” and sign 1063.2 TMU

Insert stock number on, or sign stub requisition 222.9 TMU

Sign instruction sheet after job. 191.2 TMU

Waiting time for air pressure to increase and decrease .0209 Hours

Pre-planning on average emergency/service call .034 Hours

Pick up carrying bag and set down

Move equipment or material sised at job site and move
back after job 412.5 TMU

Move heavier tools or equipment to truck location.
Move from truck location to job site. 2O09.8 TMU

Part pick up and set down 180.4 TMU

Slide or push heavy object near and return (2 Men)
elapsed time .0142 Hours

Obtain hand box - replace 370.4 TMU

Obtain tool box from shelf and return 438.8 TMU

Move tools or material on job site .0131 Hours

Put hose in pick up (per section) .0063 Hours

Pick up material or tools O set down after moving them 251.4 TMU

Hand crank gas starter motor for diesel (cold starting) .0330 Hours

Warm up diesel engine to rated operating temperature .0719 Hours

Crawler crane travel - 300 yards .3410 Hours
6 MinutesWait on test per 6 minutes        

.1000 Hours

Water,

Water,

Phone,

Remove

flush inside of equipment .0280 Hours

wash down inside of tank .0225 Hours

dial for transportation after completion of job 1119.0 TMU

or replace tarpaulin on material pile 734.7 TMU



Engineered Performance Standards
Page 6

3966

3968

4005

8034

4150

4105

4123

4124

4125

4126

4127

4128

4129

4131

Tripod (with vise) set up to use

Verbal instructions get from supervisor

Dial supervisor on telephone

Remove and reassemble ball, roller, or sleeve bearing
from shaft and rotor or armature, wire brush, clean &
inspect motor

Jack, place under rail and tighten, raise jack each
additional stroke

Turn screw 360 degrees

Wipe machine table, vise, surface gage, or square

Position part or fixture against stop (each stop)

Pick up and lay aside medium part

Retighten vise by hand

Measure, mark with pencil using a pattern (per sign)

Vise, close and open vise on object

Adjust vise as necesarry (open or close) 

Position tool to work .-

8 - 6

313.4 TMU

.1211 Hours

235.3 TMU

.1592 Hours

16.2 TMU

24.0 TMU

80.8 TMU

34.9 TMU

77.5 TMU

34.1 TMU

219.0 TMU

230.0 TMU

53.5 TMU

103.6 TMU
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